Effects of cholesterol surface transfer on cholesterol and phosphatidylcholine synthesis in cultured rat arterial smooth muscle cells.
The purpose of this study was to examine the effects of cholesterol surface transfer between lipid vesicles and rat arterial smooth muscle cells on endogenous synthesis of cholesterol and phosphatidylcholine. Lipid vesicles containing cholesterol and egg phosphatidylcholine in different proportions were used as the extracellular lipid source. The rate of cellular cholesterol and phosphatidylcholine synthesis was determined from the [14C]acetate incorporation into these lipid classes. [3H]Cholesterol in lipid vesicles, with a cholesterol/phospholipid (C/P) mole ratio of 1:1, was rapidly transferred into rat smooth muscle cells, with a half-time of about 3.6 hours in the absence of serum proteins. Incubation of cells for 5 hours with vesicles of a high C/P mole ratio (i.e. 1.5:1) at vesicle-cholesterol concentrations above 100 micrograms/ml resulted in a marked reduction of cellular cholesterol synthesis, whereas the rate of phosphatidylcholine synthesis was increased. Cells incubated with lipid vesicles of C/P 1:2 did not show any change in cellular cholesterol or phosphatidylcholine synthesis. Incubation of cells with egg phosphatidylcholine vesicles at concentrations above 300 micrograms/ml, on the other hand, stimulated endogenous synthesis of cholesterol without affecting cellular phosphatidylcholine synthesis. The main conclusion is that cholesterol surface transfer may influence cellular lipid metabolism in the absence of mediating serum lipoproteins in a model system with cultured cells and lipid vesicles.